Introduction
offs in a landscape in order to meet a diverse set of goals. FLR does not seek to reforest the landscape entirely, nor to solely implement mono-productive approaches. Rather, FLR integrates a variety of interventions (agroforests, riparian forests, and production and protection forests, including forest protected areas) into the broader landscape. The implementation of FLR actions is guided by a set of six principles (Box 1).
Why this diagnostic?
FLR planners and implementers who are looking to adopt collaborative monitoring, either in a single site or across multiple sites, need to know what elements or conditions should be in place to support collaborative monitoring. Likewise, if crucial ingredients are not present, they need to understand what work needs to be done to prepare. This diagnostic was developed to assist them in that process by systematically identifying factors that are (1) in place, and/or (2) need to be strengthened in order to implement collaborative monitoring for FLR. The point is not to try to get a 'passing grade', but rather to use the diagnostic as a mechanism for improvement. The diagnostic can also be used as a monitoring tool to score progress in achieving crucial objectives at the various stages of collaborative monitoring. In other words, it can serve to help 'monitor the monitoring' to ensure that collaborative monitoring is being appropriately implemented. The intended user is a professional or interdisciplinary team with experience in participatory methods, forest restoration and monitoring natural resource management.
The diagnostic can be applied in at least two scales: it includes factors to be used at a specific FLR site and it outlines the factors that are intrinsic to a multilevel collaborative monitoring system. Which factors are selected for assessment will depend on the goals of the user.
As global commitments to forest landscape restoration (FLR) have gained momentum, as well as political and institutional support, FLR decision-makers at the global and local levels are increasingly recognizing the central role of collaborative monitoring (also called participatory monitoring Collaborative monitoring plays a crucial role in providing accountability, generating local buy-in and catalyzing learning in monitoring systems. Furthermore, local people can collect accurate data on forest change, drivers of change, threats to reforestation, and biophysical and socioeconomic impacts that remote sensing often cannot, and they can do this at one-third the cost of professionals with sufficient training and follow-through. Collaborative monitoring is not a panacea, however: it requires investment and staff to build capacity and information infrastructure and to provide follow-through training and support to ensure that the monitoring is correctly carried out and then shared frequently at multiple levels to generate social learning and collaborative decision-making.
Forest landscape restoration (FLR)
FLR is a planned "process that aims to regain ecological integrity and enhance human wellbeing in deforested or degraded landscapes" (Mansourian et al. 2005) , recognizing that there will be trade-The success factors were derived from over 80 published resources on participatory and collaborative monitoring (see Appendix 1 for details). Those results were aggregated and synthesized into a series of statements that could be evaluated through inquiries, interviews or workshops. The success factors were then independently evaluated by a group of 20 global experts and ranked regarding their usefulness, relevance and importance. Then, the success factors were synthesized into a matrix, organized by temporal and governance scales (see Figure 1 for a roadmap of the matrix). Table 1 presents the 42 highest rated success factors, which are considered to be essential. The complete, initial list is found in Appendix 3.
The matrix organizes the success factors into a list format for practical purposes. However, it is also important to be aware that there are crucial linkages and interactions among them, as well as priorities, dependencies and bottlenecks. For example, whether or not local people are motivated to participate might be dependent on various issues regarding access to resources, tenure, local staff attitudes, training, governance or other issues not included in the matrix. Users should be aware that these complex realities sometimes underlie a success factor and, where possible, identifying and noting these complexities could help an FLR site make improvements or address those issues.
Identifying the scale at which the success factors operate is crucial to establish when and where they are relevant and how to assess them. The following two sections discuss these concepts in more detail. Table 1 ) are organized under the bulleted items.
The diagnostic
• 
The temporal scale
The temporal scale is intended to capture the relevant success factors for collaborative monitoring throughout the life cycle of an FLR initiative, starting with a 'pre-monitoring' phase, followed by 'planning' and then 'implementation'. These later phases include success factors of a collaborative monitoring system already in place, not just the existing pre-conditions. This is not to say that at the outset of a collaborative monitoring initiative that these success factors will already be in place; often they will not be. 
The governance scale
The 'governance scale' is often conceptualized as a linear model of actors organized into nested geographical jurisdictions, i.e. top (national/global) to bottom (local community or restoration site). Albeit a simplification, the success factors have been roughly organized in this type of national/ subnational/local spectrum for the purposes of practicality and clarity. In reality, the governance scale might more closely resemble a network of actors that influence each other and share information (Pahl-Wostl 2009; Jedd and Bixler 2015), where some actors occupy multiple levels, and relationships and actors shift over time and according to particular issues (McDermott et al. 2010 ). Therefore, some success factors might be relevant at several levels at the same time and, as such, it is important to consider whether to assess a success factor at levels other than those proposed here. For instance, women in leadership positions at the community level inspire engagement of women in monitoring (Turreira-García et al. 2018) and is also a success factor that could be assessed at the subregional and national levels.
As mentioned above, this matrix could be used as a diagnostic for a specific FLR site or for a multilevel monitoring system that involves multiple FLR sites. In the case of the former, those success factors in the 'local' category will obviously be more relevant and, in the case of the latter, all governance levels may be applicable. 
Motivating local participation

Scoring
The success factor matrix serves as the 'scorecard' for the assessment activities, which could involve a combination of interviews, surveys and/or workshops to score the status of the success factors. There are several possible approaches to the scoring. For instance, the 'stoplight' approach (Stanturf et al. 2015, 53 ) is a simple technique that provides a visual representation of the status of a success factor using one of three values (e.g. red = not in place, no capacity; yellow = in progress or some capacity; green = in place, full capacity 5. Monitoring is considered as essential to restoration success.
6. The goals and priorities of all relevant stakeholders are included in the restoration planning, with specific strategies c to involve women and marginalized groups in all phases.
Local participants
Local people have access rights
d to the land and natural resources, and there are relatively few conflicts about access rights.
The restoration effort is a broad-based coalition
e of all relevant landscape users who are involved in meaningful ways, whether they are marginalized groups/ castes, women, young people, local leaders, local smallholders, large landholders, non-governmental organizations (NGOs), companies or governments.
9. There are strong local intrinsic motivations to participate in the restoration, and local stakeholders perceive that there is a benefit to their participation.
10. Participants are involved in elements of benefit sharing or activities related to the restoration (e.g. tourism, reforestation, etc.).
Local implementing organization and staff
11. Restoration staff are skilled, motivated and appropriately compensated to support collaborative monitoring.
12. Restoration staff recognize that time, negotiation and training are necessary parts of the monitoring process and embrace an ethos of learning, experimentation and participation.
13. Restoration staff have a diverse toolbox of relevant monitoring techniques that are locally appropriate.
14. Restoration staff are motivated and knowledgeable about facilitating participatory approaches to data collection, data analysis, information sharing and learning.
15. Collaborative monitoring is written into the workplans of restoration staff so that, if there is a staffing change, monitoring continues.
NATIONAL/SUBNATIONAL Governance and institutions
16. There is a concerted, long-term commitment by stakeholders at the national and subnational level to establish the collaborative monitoring system and see it through.
17. There are strong formal institutions and cooperation among informal institutions, transparent decision-making, equitable distribution of power and low levels of corruption.
Learning networks
18. The 'community of practice' is identified -the group of people or organizations concerned about the restoration -and they create opportunities for exchanging information and ideas regularly through organizations, websites, meetings, workshops and conferences.
continued on next page
B. PLANNING AND PREPARING Assessment
Success factors during the design and planning of the monitoring activities, including budgeting, training for local people and restoration staff and building systems for information sharing Score Intervention LOCAL 19 . Investments in training, building capacity and follow-up are included in the costs of collaborative monitoring.
20.
Resources are dedicated to data analysis and social learning activities (meetings, workshops, training sessions, field trips) that support decision-making and adaptive management cycles.
21. Costs related to quality control, data management and data storage are included in the budget.
22
. A specific portion of the restoration budget is dedicated to monitoring for the length of the restoration period, e.g. 10% of total restoration budget.
Planning
23.
Monitoring plans are made early in restoration planning stages, and are closely matched to restoration goals and involve a range of stakeholders.
24. Monitoring indicators are closely aligned with management objectives in the short, medium and long term.
Selecting monitoring questions and indicators
25. The process of defining monitoring questions/indicators, including natural resource use, well-being and others, is collaborative and emphasizes mutual learning.
26. Indicators are correlated with restoration goals.
27. The indicators are not too technical and do not involve a lot of mathematical knowledge.
28. The indicators are not too time-consuming or too expensive to monitor, they are not too numerous, and they are easy to interpret.
Data collection methods and technology
29. Data collection forms and protocols are designed together with local monitors, researchers and government staff; they are not developed in isolation.
30. The data collection tools and methods are geared toward quick and local processing and analysis without complicated calculations, and facilitate sharing with stakeholders at multiple levels and are applied in future restoration efforts.
Training and support
31. Substantial regular training is provided to local people in the use of tools, forms and technology to collect data, and in interpreting the data to build understanding and answer questions.
32. Training is simple and adapted to the technical capacity of the participants.
f
Local incentives and motivations
33. Participants feel that their needs are considered in the monitoring system, and activities focus on attributes that are relevant to them rather than fulfilling scientifically complete criteria.
34. Data needs and goals of local stakeholders are considered early on and matched with scientists and natural resource managers.
35. Monitoring results -both from the local project and of the bigger picture -are regularly shared to motivate participation.
continued on next page 37. There are standard procedures for monitoring processes to be consistent and transparent to scale up to a national monitoring system.
38. There is a managing organization that is responsible for organizing and overseeing the monitoring and balancing local needs with national and global needs.
C. IMPLEMENTING Assessment
Success factors during the monitoring activities, including data collection, analysis, information sharing and learning Score Intervention
LOCAL Information collection, analysis and learning
39. Data are collected at the beginning and then at regular intervals.
40. Information on progress and desired endpoints is represented in a way that is visually understandable to stakeholders and discussed in ways that local people can both interpret and apply.
41. Local people feel comfortable about sharing their own impressions and what they learned, despite differences in power with officials, and feel empowered to effect changes.
g
NATIONAL/SUBNATIONAL
42. There are repeated learning events, interactions, meetings and field trips to the restoration sites for diverse stakeholders to encourage learning and adaptation, build trust, build respect for diverse opinions and increase transparency.
a Boundaries may need to be flexible to accommodate changes or unforeseen events. b Measurable can mean simple assessments, such as 'bad, okay, good' . c The involvement of women and marginalized groups is crucial and must be addressed in a context-specific way. d This will depend on the context of land tenure and local customs regarding access. e The make-up of the coalition depends on patterns of land ownership and use rights. Furthermore, roles and types of involvement will vary across groups. f Note that some projects implement two kinds of monitoring: simpler monitoring (by local people) and something more complex (by project staff ). g This is a process that evolves over time. This section presents key concepts and definitions to establish a common foundation for understanding the success factors and using the diagnostic.
Monitoring -Monitoring is the systematic gathering and analysis of information in order to assess whether something is changing. Monitoring is more than a single assessment; monitoring must be performed at regular intervals that are appropriate for the subject matter, cost efficient and not overly burdensome. The information is analyzed and the results are evaluated and used for decision-making (Evans and Guariguata 2008). Those results were aggregated and synthesized into a series of statements that could be evaluated through inquiries, interviews or workshops. The success factors were then independently evaluated by a group of 20 global experts and ranked regarding their usefulness, relevance and importance. Then, the success factors were synthesized into a matrix, organized by temporal and governance scales (see Figure 1 for a roadmap of the matrix). Table 1 presents the 42 highest rated success factors, which are considered to be essential. The complete, initial list is found in Appendix 3.
Monitoring and FLR
As mentioned above, there are, so far, no scalable multi-site collaborative monitoring networks that provide the type of multilevel information exchange and learning that we consider to be necessary for the success of the national and international FLR agenda. Therefore, the present document does not claim to be a quantitative analysis of published cases -the available sample is neither large enough nor sufficiently consistently described to make reliable comparisons. There are, nonetheless, multiple examples (n ≈ 80) from collaborative monitoring, forest restoration, polycentric governance, learning networks and other related topics that collectively contribute to identifying the necessary success factors and constraints that enabled the production of this diagnostic for collaborative monitoring.
Appendix 1. Methods
Many of the success factors can be assessed using common information-eliciting activities such as interviews, focus groups or surveys. There are also tools and assessment resources that are geared to gathering information in a group setting, which can often lead to a richer understanding of the complexities of the success factors. Several of these are noted below. Care should be taken to obtain prior, informed consent from all participants. 2. There is reliable physical access to and within the restoration sites at the times needed for restoration work. 8. The restoration site staff have adopted adaptive approaches, such as adapting objectives and targets over time, to adjust to unforeseen events.
Guide to Participatory Tools for Forest
7,12
9. Monitoring is considered as essential to restoration success. 13
10. The goals and priorities of all relevant stakeholders are included in the restoration planning, with specific strategies to involve women and marginalized groups in all phases.
9,14,15
11. Collaborative monitoring is not seen primarily as a way to save money by shifting the cost of monitoring to local people.
16,17
Local participants
12. Local people know their forest intimately. 18
13. Local people have access rights to the land and natural resources. 9
Appendix 3. Expanded list of success factors
Below is the complete list of success factors that were identified. This expanded list includes the essential 'core' success factors from the main text, plus additional optional success factors. As noted in the main text, while it is acceptable to make a customized 'shopping list', care should be taken not to simply pick those factors that are the easiest to assess, or those that are most likely to get higher scores; this type of confirmation bias will undermine the utility of the tool. Approaches such as involving a diverse set of people in the selection and analysis of the success factors can help avoid confirmation bias.
continued on next page A. PRE-MONITORING Assessment Reference Success factors at the initial phases of the FLR planning, prior to collaborative monitoring Score Intervention
LOCAL
Local participants (continued)
14. The restoration effort is a broad-based coalition of all relevant landscape users who are involved in meaningful ways, whether they are marginalized groups/castes, women, young people, local leaders, local smallholders, large landholders, NGOs, companies or governments.
19-21
15. There are strong local intrinsic motivations to participate in the restoration, and local stakeholders perceive that there is a benefit to their participation.
22,23
16. Participants are involved in elements of benefit sharing or activities related to the restoration (e.g. tourism, reforestation, etc.).
4,9
17. Stakeholders are not fatigued from multiple development interventions.
22
FLR implementing, organization and staff characteristics
18. Restoration staff are skilled, motivated and appropriately compensated to support collaborative monitoring.
13,24,25
19. There is a multidisciplinary team and they collaborate together effectively: e.g. ecologists, agronomists, social scientists and local people with experience in planting, cultivation and soils at that location, facilitation, social analysis, conflict resolution.
5,26
20. There is capacity to support extensive participant training in data collection, tool use, data analysis, data interpretation and use for information exchange. 25. Collaborative monitoring is written into the workplans of restoration staff so that, if there is a staffing change, monitoring continues.
13,28
26. There is reliable, convenient access to appropriate technical resources such as digital devices, computers, software, satellite imagery and an internet connection.
35
NATIONAL/SUBNATIONAL
Governance and institutions 27. National policy makers are involved and are willing to help support, network and replicate successful efforts.
5,19,36
28. There is a concerted, long-term commitment by stakeholders at the national and subnational levels to establish the collaborative monitoring system and see it through.
28,37
29. There is a commitment by regional and national stakeholders to maintain local and regional training capacity for staff and local participants. 35. There are strong formal institutions and cooperation among informal institutions, with low levels of corruption, transparent decisionmaking, and equitable distribution of power.
5,12
Learning networks
36. The 'community of practice' is identified -the group of people or organizations concerned about the restoration -and they create opportunities for exchanging information and ideas regularly through organizations, websites, meetings, workshops and conferences.
12,40,41
37. There are 'boundary' or 'bridging' organizations to connect different networks and communities of practice and facilitate the coproduction of knowledge.
12,41,42
38. There are multilevel learning networks to connect people, restoration activities and landscapes, through events, workshops and the internet, including a website and an organization to run it. 86. There is a national monitoring framework that provides a small set of common national indicators, and then a bank of indicators that local sites can select from.
2,25
87. There is more than just a monitoring protocol; there is a monitoring system that can be realistically implemented and supports data collection, aggregation, analysis, adaptation and learning.
5,46
88. The monitoring system has a built-in capacity to learn and adapt. 93. There is a data-sharing and ownership protocol that defines who owns the data and how it is shared, and there is professional support for data management, storing and analysis.
51
94. Professionals and community members jointly participate in data analysis and information exchange, which they use for decisionmaking and to identify inconsistencies.
15,33,34
95. Monitoring data are analyzed frequently, after small amounts of data are collected, instead of at the end of the restoration activities. 98. Information on progress and desired endpoints is represented in a way that is visually understandable to stakeholders and discussed in ways that local people can both interpret and apply. 106. There are informal moments during non-monitoring activities, such as spending meaningful time in the community, for stakeholders to connect and build trust.
25,31
